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AIRLOADS INVESTIGATION OF AN 0.030-SCALE MODEL 
OF THE SPACE SHUTTLE VEHICLE 
140A/B LAUNCH CONFIGURATION (MODEL 47-0TS) 
IN THE ARC 11-FOOT UNITARY 
PLAN WIND TUNNEL FOR MACH RANGE 0.6 TO 1.4 (IA14A) 


VOLUME 11 : 
By R. L. Giliins, Rockwell International Space Division 
ABSTRACT 


This report presents results of tests conducted on an 0.030-scale 
launch configuration model! of the Space Shuttle Vehicle 140A/B in the 
NASA/ARC 11-Foot Unitary Plan Wind Tunnel. Aerodynamic loads data were 
obtained at Mach numbers from 0.6 to 1.4. 

Surface pressure distributions were obtained simultaneously with six- 
component stability and control force data on th2 complete launch configu- 
ration. The configuration consisted of the orbiter, an external tank, 
two solid rocket boosters, and associated intercomponent attach hardware. 
Angles of attack and sideslip from -10 degrees to +10 degrees were inves- 
tigated. The tests, designated IAI4A, were conducted from 4 September 


1973 through 13 September 1973. 
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INTRODUCTION 


The 0.03G-scale aero loads Space Shuttle Model was tested in the ARC 


Unitary Plan Wind Tunnels as follows: 


IA14A 4 thru 13 Sept. 1973 
IA14B. Ss 17 ~thru 19 Sept. 1973 
OA22A 13 thru 14 Sept. 1973 
OA22B 19 thru 20 Sept. 1973 


For tests IA14B, OA22A, and OA22B, see reference 34, 35, and 36, 


respectively. 


The testing was conducted in the 11-foot and the 9- by 7-foot tunnels 
of the ARC Unitary Plan Wind Tunnels. The IAI4A/B tests were for the launch 
configurations at Mach numbers from 0.6 to 2.2. The OA22A/B tests were for 
the orbiter alone configuration at Mach numbers from 0.6 to 2.2. The effects 


of control surface deflections were also investigated in tests OA22A/B. 


This report for test IAI4A consists of one volume of force data and ten 


volumes of pressure data for a total of eleven volumes arrayed in the following 


manner: 
Volume No. Contents Page 
1. IAI4A force data 
2. IA14A plotted pressure data 
3. IAI4A tabulated pressure data 
(a) Orbiter fuselage (B) 1-725 
(b) Orbiter base (C) 726-918 
A 
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L Volume No. Contents Page 
4. IAI4A tabulated pressure data 
2 (a) OMS nozzle (E) 919-1145 
i (b) Body flap (F) 1146-1338 
‘ (c) OMS pod outside (M) 1339-1531 
5. IAI4A tabulated pressure data 
, (a) Lower wing surface (L) 1532-2414 | 
: 6. IA14A tabulated pressure data | 
(a) Upper wing surface (U) 2415-3297 ) 
) /. IAI4A tabulated pressure data | 
(a) Left vertical tail surface (V) 3298-3603 
(b) Right vertical tail surface (R) 3604-3909 
8. IAI4A tabulated pressure data 
(a) SRM booster (S) 3910-4444 
9. IAI4A tabulated pressure data 
(a) External tank (T) 4445-503] 
(b) SRM nozzle (xX) 5032-516] 
10. TA14A tabulated pressure data 
(a) External tank base & SRM 5162-5354 
booster base (Y) 
(b) Orbiter attach points (1) 5355-594) 
3 Lis IAI4A tabulated pressure data 
| (a) External tank attach points (2) 5942-6313 
; (b) External tank base rake (3) 6314-6412 
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NOMENCLATURE 
General 


DEFINITION 

speed of sound; m/sec, ft/sec 
precsure coefficient; (p, - pw)/q 
Mach number; V/s 

pressure; N/m*, psr 


dynamic pressure; 1/2pV", N/m“, psf 


unit Reynolds number; per m, per ft 
velocity; m/sec, ft/sec 

angle of sttick, degrees 

angle of sideslip, degrees 

ingle of yaw, degrees 

angle of roll, degrees 


mass density; ke/m>, slugs/ft3 


Reference & C.G. Definitions 


base APE YS me , Ftc 
reference span; m, ft 
center of gravity 


reference lengto or wing mean 
veryodynamic chord; m, ft 


Wing sre9 or reference srecs m A c 
moment reference point 
moment reference point on X axis 


moment reference point on Y axis 


moment reference coint on 2 uxts 


base 

loc] 

static condi ti urn: 
tots! conditions 
free stream 


Wen. 
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NOMENCLATURE (Continued ) 
Body-Axis System 
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SADSAC 
SYMBOL OYMBOL DEFINITION 
Cy CN normal-force coefficient; Normal fo >. 
qs 
Ca CA axial-force coefficient; 2xial force 
qs 
Cy cY side-force coefficient; Side force 
qe 
CAp CAB base-force coefficient; base force 
qh 
; ~Ap (Py - Pe)/as 
§ Cae CAF forebody axial force coefficient, Ca - CAL 
om CLM pitching-moment coeffictent; itching moment 
IEREF 
oT CYN yawing-moment coefficient; Yawin momen 
qd 
Cf CBL rolling-moment coefficient; YOlling moment 
qSb 
Stebility-Axis System 
bgp CL Lirt coefficient; nat 
Gr CD drag coerfictent; drag 
qs 
oe CDB buse-drag coefficient; o8se dray 
| qo 
a COF ‘oreb : 20e ; - 
lp forebod, drag coeffictent; Ch Soe 
j Uy ~ side-force coefficient; Side force 
: qs 
q ra iM pitchinv-moment coeffictent; itching moment 
i aSEREF 
. Vy, OTN yuwing-moment coe. ficient; ven thy Toment 
‘ q9 
7, Le rolling-moment coeffictent; foline moment 
ae 
ae L/D litt-to-drag ratio; C)/Cp 
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SADSAC 
Symbol 


CAB 


CAF 


LREF 


ELEVON 


BOFLAP 


RUDDER 


SPDBRK 


ORBINC 
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NOMENCLATURE (Continued) 
Additions To Standard List 
Definition 


model base area, subscript is base orifice number 
and identifies location 


model base axial-force coefficient 
model static pressure coefficient, subscript is 
orifice number, LP ta p_J/q 


axial-force coefficient, unadjusted 


forebody axial-force coefficient, Cay adjusted for 
base terms 


external tank 


integrated vehicle, consists of orbiter, external 
tank, and two solid rocket motors 


reference length, inches 
moment reference center 
orbital maneuvering system 


elevon, surface deflection angle, positive deflection 
trailing edge down, degrees 


orbiter body flap deflection angle, positive ce- 
flection angle is trailing edge down, degrees 


rudder, surface deflection angle, ;ositive deflection 
trailing edge to the left, degrees 


speed brake deflection angle, left split rudder trail- 
ing edge left and right split rudder trailing edge 
right, Sop = (Sp) + bpp )/2s positive deflection, 
degrees 


incidence angle between the orbiter and externa! 
tank, ig = uy - ay, degrees 
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BETA} 


ALPHAT 


LB 
LT 


LNP 


BW 
BY 


CW 


CV 


X/LB 


X/LT 


K/LS 


X/UNM 





NOMENCLATURE (Continued) 


argie of sideslip of external tank, degrees 
angle of attack of external tank, degrees 


length of orbiter body, in 


length of external tank, in 
length of SRM booster. in 


length of OMS nozzle, positive direction forward 
of exit plane, in 
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length of MPS nozzle, positive direction forward 
of exit plane,in 


wing semi-span, in 


vertical tail span, in 


distance from component nose, in 
lateral distance from centerline, in 


vertical distance measured from W.L. 500 (vertical 
tail reference root chord), in 


local wing chord, in 

local vertical tail chord, in 

longitudinal position/orbiter body lenath 
longitudinal position/external tank length 
longitudinal position/booster length 


longitudinal position/OMS nozzle length 
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NOMENC! ATURE (Concluded) 


X/L yp X/LNP longitudinal position/MPS nozzle length 
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x 
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- X/CW local chordwise position/local wing chord length 


' X/CV local chordwise position/local vertical tail 
chord length. 
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n Y/BW local spanwise position/wing semi-span 


Ny Z/BV local spanwise position/vertical tail span 


Xcp/f XCP/L center of pressure distance from MRC, expressed as 
a rraction of body length 


8 BETAO angle of sideslip of orbiter 
ory ALPHAO angle of attack of orbiter 
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CONFIGURATIONS INVESTIGATED 


The 0.030-scale Aero Loads Model, 47-0TS, was configured after the 
Shuttle Vehicle MCR 0200 Baseline Rl, as defined in drawing number VL70- 
QQ00088B. The orbiter configuration was a combination of the VL70-000140A 
orbiter and a VL70-000140B wing and midbody, from which the 140A/B designa- 
tion was derived. The basic launch configuration consisted of the orbiter, 
an external tank with simulated fuel and vent lines, and two solid rocket 


boosters, designated 0, The Sya0N 


12 25° 


Three launch configurations were tested. One was the basic configuration 
described above mounted on a dual balance and sting arrangement, illustrated 
in figure 2d. A second contzined attach hardware, designated Aly gs mating 
the orbiter with the external tank and mounted on a single Sting and balance 
in the orbiter, illustrated in figure 2b. The third utilized a similar 
attach hardware configuration, designated AT1)> which was attached to the 
orbiter but not to the external tank and was mounted on the same dual sting 
and balance arrangement ae the basic configuration (figure 2c). In all three 
configurations, the SRB-to-ET attach hardware was simulated at the forward 
attach jiocation but not at the aft attach location. Model and component 


general arrangements are shown in figures 2e through 2o. 


Component Description 

0, 140A/B orbiter minus the main propulsion system 
nozzles 

Tyo 324-inch diameter external tank with ogive nose 
and external fuel and vent lines 

372 142.3-inch diameter solid rocket boosters 
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Nos Nozzles for S42 boosters “ 
Aly, Orbiter-to-ET attach hardware, fixed to both 
vehicles 
AT] Orbiter-to-ET attach hardware, fixed to orbiter 
only 
LV 0) Tye 212 Nas 
LVA 0, Ty Sy2 Nog ATi q 
LVAP 0, Tyo Sy2 Nos AT, 
The crbiter 0, consisted of the following components: 

Bog Cg Fa My Nog Vg Re Wi16 E26: 
Bog Double delta wing fuselage, 140A/B 
Co Canopy, 140A 
Fe Body flap, 140A 
Mo OMS pods, I40A 
Nog OMS nozzles, 140A 
Vp Vertical tail, 140A 
Re Rudder, 140A 
Wii6 Double delta wing, 140B 
Eng Elevons, 140B 

Parametric investigations were limited to angles of attack and side- 
slip with all orbiter control surfaces at 0° deflection. 
12 | 
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e INSTRUMENTATION DESCRIPTION 

ie 

The left side of the orbiter and the external tank and the left hand 

: SRB were extensively instrumented with pressure orifices for measurement 

: of surface static pressure distributions. Additionally, there were clusters 

; of orifices around inter-component attach structure locations on the right 
hand side of the orbiter and external tank. The orbiter contained 471 

a operational orifices, of which 83 were clustered around attach structure. 


The external tank contained 270 operational orifices, of which 127 were 


clustered around attach structure. The SRB contained 124 operational 


orifices. A three-tube total pressure rake was installed in the opening 


between the orbiter and external tank. Tables and sketches defining orifice 


locations are included in this report. Al] model pressures were measured 


by model mounted Scanivalve, Inc., S-type scanivalve modules - twelve in 
the orbiter, seven in the external tank, and five in the SRB. 

Force instrumentation consisted of a six-component internal force 
balance in both the orbiter and external tank for the LV and LVAP con- 


figurations, and a single six-component internal force balance in the 


orbiter for the attached LVA configuration. 
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TEST FACILITY DESCRIPTION 
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The tests were conducted in the Ames 11- by 11-Foot Transonic Wind 


| 
| 


Tunnel which is a variable density, closed return, continuous flow type. 
This tunnel has an adjustable nozzle (two flexible walls) and a slotted 


test section to permit transonic testing over a Mach number range continuously 
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DATA REDUCTION 


Data were reduced to coefficient form about body axes using the 


following reference constants: 


SpEF = 2.42] ft? reference area for force and moment 


coefficients 
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: Pace = 38.709 in reference length for moment coefficients 
i 


A, = 0.07670 ft? Orbiter sting cavity 


A. = 0.21340 Fté Orbiter heat shield base 


: A, = 0.08560 ft® Orbiter OMS base (2) 


a My “Agha pt shy si 


A, = (see table below) Orbiter speed brake base 
Ac gy = 0.07266 Ft? Tank sting cavity 


Acgo = 0.44264 Ft? Tank base 


2 


> 
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0.19600 ft SRM nozzle base (2) 


2 


= 
e 
li 


0.16590 ft SRM skirt base (2) 


Sen = 60. de Aa = OO . fté 

Pe 14.92 ; : 0.02327 
24.92 0.03866 
34,92 0.05370 
54.92 0.08252 
$4.92 0.12083 


XMRD = Q in 


YMRP = Q in 


Zupp = 9.99 in 
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The incidence angle between the orbiter and the external tank is 
equal to zero for angle of attack and angie of sideslip. Therefore, the 
angle of attack, ALPHA, used in the force plots is equal to ALPHAO. Also 
the angle of sideslip, BETA, used in the force plots is equal to BETAO. 

The force and moment data recorded by the orbiter balance for con- 
figuration LV and LVAP are identified as RBIOXX datasets. Force and 
moment data recorded by the tank balance for configuration LV and LVAP 
and by the orbiter balance for LVA (ccmposite) are identified by RBIIXX. 

The pressure data were recorded for each component. The fourth 
character in each dataset identifier (i.e. RBiBXX, B for fuselage) repre- 
sents the individual component. The following list indicates the symbol 
for each component. 

SYMBOL COMPONENT 
B Crbiter fuselage 
Orbiter base 
OMS nozzle 
Body flap 


= 72 Mm | 


OMS pod outside 

Lower wing surface 

Upper wing surface 

Right vertical tail surface 


Left vertical tail surface 


mn = DBD Cc Fr 


SRM booster 


External tank 


SRM nozzle 
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SYMBOL COMPONENT 
Y External tank base & SRM booster base 
1 Orbiter attach points 
2 External tank actach po‘nts 


3 External tank base rake 
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TABLE I. 

TEST $ pa-yap DATE 3 9-13-73 
: TEST CONDITIONS 
| 
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TABLE I. - Concluded. 


1A-14A DATE $ 9-13-73 7 
TEST CONDITIONS " 


: 


REYNOLDS NUMBER DYNAMIC PRESSURE STAGNATION TEMPERATURE 
(per unit leagth) (pounds/sq. ft) ' (degrees Fahrenheit) 


ae Ce eS EE = 


0 x 10° 480 120 


4 See, ee 
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BALANCE UTILIZED: 2.5-in MK XX CORB. 2.75-in MK I 
| COEFFICIENT 
CAPACITY: ACUURACY, Coane 
MK XX MK I MK XX MK [ 
6000} 7500_ O02 (02: 














COMMENTS: Test conditions for LV model config. 
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TABLE III. - MODEL DIMENSIONAL DATA 


MODEL COMPONENT: ATTACH STRUCTURE - ATi . 


GENERAL DESCRIPTION: Attach structure for Integrated Vehicle Configuration 


4 per VL72-000088B and VL72-000089, modified as follows: Removed 


witts ghENT CTET RTP gE Rhy Ik REET A SO SEE ROAST ETS Sie eR SR 


' ET-to-SRM aft attach struts (4) snd left orbiter to right ET aft 


attach crossover rod. 





MODEL SCALE: 0.030 3 
DRAWING NO.: SEE DESCRIPTION | 
DIMENSIONS: FULL SCALE MODEL SCALE : 
FORWARD ATTACH 2 
Orbiter to Tank ' 
Number of struts 2 2 : 
Diameter - In. 6.000 0.180 
Location - In. 2 
X 382.000 11.460 
Xp 1078.000___ 32 . 340 
DRAG LINK ATTACH 
Orbiter to Tank 
Number of struts 2 2 
Diameter, In. 15.000 9,450 
Location, In. 
Xo 1307-000 39.210 
Xp 1859 .000 595+-770 
AFT ATTACH 
Orbiter to Tank 
Number of struts 2 2 
Diameter - In. l2.000 Q . 360 
Location - In. 
KX 1307-000 32.210 
Xn 2058 .000 61.740 
CROSSOVER ROD (RIGHT ORBITER TO LEFT ET) 
Diameter, In. 8.000 0.240 
Location - In. 
X 1307-000 39-210 
Xp 2058.000_ 2 __ 68. THO 
| 
3 26 : 
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TABLE III. - Continued. 
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MODEL COMPONENT: ATTACH STRUCTURE - AT), 








GENERAL DESCRIPTION: Attach structure, same as AT}y except the forward 
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from the orbiter but is not attached to the tank. 0 
‘ MODEL SCALE: 9.930 


DIMENSIONS; FULL SCALE MODEL SCALE 


FORWARD ATTACH 
Orbiter to Tank 
Location ~ In. : 
Ko __382 .000_ ane, eae 
Clearance, tank to strut - In. 16.667 Q.500 


DRAG LINK ATTACH 
Orbiter to Tank , 
Clearance, tank to strut - In. 


- 


8. 333 Q.250 


AFT ATTACH 
Orbiter to Tank 


Clearance, Tank to strut - In. 8. 333 0.250 


Crossover Rod 
Clearance, tank to strut - In. 


8.333 0.250 
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TABLE III. - Continued. 


MODEL COMPONENT:  800Y - Bo. 


GENERAL DESCRIPTION: Orbiter Fuselare Configuration 140 A/B 


TS Ty a sO SS SS a SS 


NOTE: Boe, identical to Boy except underside of fuselage refaired to 


accept Wy 16° 


ee a SS Pea Par 7c oP FS ps PG PSS OM 


Model Scale = __ +030 


VL70-000193 
DRAWING NUMBER: VL70-000140A 


DIMENSIONS: —-BULL-SCALE MODEL SCALE 


Length (Body Fwd Sta X, = 238) - in. 127303 38.799 


Max. Width (at X, = 1520) - in. —  =—.262.0 | 7.860 








Max. Depth (at X, = 1464) - in. 250.0 7.500 








Fineness Ratio 0.26357 0.26357 
Area - ft’ 


Max. Cross-Sectional 340 .88462 0.30679 


Planform 





Wetted 


Base 


28 
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TABLE III. - Continued. 


MODEL COMPONENT: Fe 8 e  e 


GENERAL DESCRIPTION: Confiouration 3A 
| | 


Model Scale = :930 


VL70-0001404 
DRAWING NUMBER _ -YL70-0007 4,2. 


DIMENSION: | FULL SCALE MODEL SCALE 
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Length (X.=434.643 to 670) 235.357 7.06071 
Mox Width (5 X,=513.127) 152.412 4.57236 
Mox Depth (2 X9=465.0) (25.000 0.75000 
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Fineness Ratic | 





°. Areo 

: 7 Mox Cross-Sectional 
Planform 

Wetted 

Base 
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MODEL COMPONENT: VON Ee ae an ee De tg et 


NOTE: VL70-000400 datz for (1) of (2) sides. Identical to Es except 
Se I LE TN ITC En 





Model Serle = -.630 
DRAWINGS NUMSER: VL70-OOO1LS B 


DIMENSIONS: FULL-SCALE ‘ODEL SCALE 


| GENERAL DESCRIPTION: Configuretion 4 
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TABLE II1. - Continued. 


Nes 


airfoil thickness 








" VL70--000 200 





Area 223.581, 0.20122 


Span (equivalent) — | | 368.31 11505020 


gh Sie te ee ee Bee te ee a ee 


Der Ce EE, Pn eR ay Bae EY 


Inb'd equivalent chord | 119.623 3 S8869 ; 
Qutb'd equivalent chord 55.1922 1.65572 


Fi al Space Sa AN a ihe RA NLS Chal AA ZG ine RSE ta 9 wih chide RE MDM abinds exsist: 
eg en ee em ee a Te . 


Ra ie gre Seen nT Oe A ee i er nt A or aa a a kl 


Ratio movable surface chord/ 
total surface chord 


At Inb'd equiv. chord 0. 2096 0.2096 
At Outb'd equiv. chord | 0.4004 0.400% 
Sweep Back Angles, degrees | 


.., + Leading Edge | oss ead, 





"ct Tadling Edge 7 7 -10.056 10,056 
Hingeline 0.00 0.000 


Area Moment (Normal to hinge Vine) 851.1502 0.76604 


#, 
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‘TABLE III. - Continued. 


MODEL COMPONENT: _ Body Flap - F 


GENERAL DESCRIPTION: Conficuretion 4 





. ¥ 
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Pats IONS ie 
7 


“ARR RNR I ae MER PRT LT eee FE 


- Seen a ee re ee ee Dee 
Model Scale - .030 
DRAWING NUMBER VL70-000140B, VL70-000200 





DIMENSION: | FULL SCALE MODEL SCALE 





2.541 


| 


Length in. 
Mox Width 1- 262.308 
Mox Depth in. 23.000 


ies Ee 





bani pare ras Ree een Teno nee er ; 
. é) Jans et (nol ee 


i 


Fineness Ratio | 
Areo - ft? 


Mox Cross-Sectional 


Planform ~ + 43§8.85350 0.14297 





7 


Wetted 
Base 41. 89642 0.03772 
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TABLE III. - Continued. 


MODEL COMPONENT: OMS POD - M7 


GENERAL DESCRIPTION:  Corfiguretion 3A 


Model Scale = 030° 


| VL70-00014,04 
DRAWING NUMBER 





DIMENSION: 
ED 


Length (OMS Fwd Ste X,=1233.0) - IN. 
Max Width (@ Xo=1450.0) - IM. 
Mox Depth (2 X,=1493.0) - IN. 
Fineness Ratio — 
“Areo 
Max Cross-Sectional 
Planform 
| Wetted 
Base 


o 32 


ry YL70-000145 0 = ae 
FULL SCALE 


327.000 
94.5 
109.000 





ais 
init 


a ny 
. 





MODEL SCALE 





9.810 





2.8350 
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TABLE iII. - Continued. 


MODEL COMPONENT: | BSRM NOZZLES - N25 | 
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GENERAL DESCRIPTION: Confieruretion 3A PSRM Nozzles 
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- Model Scale = .030 
VL72-Coce tea 





“DRAWING NO. ULT7COOI3EA 
DIMENS IONS FULL-SCALE MODEL SCALE 
, . 86 : 
MACH NO. 
DIAMETER DEX ~IN (One Nozzle) 141.3 4.2390 





DIAMETER DT ~ IN 
DIAMETER DIN ~ IN 


ON ~ DEGREES 


AREA - FT“ (One Nozzle) 




















MAX CROSS-SECTIONAL 108 .89595 0.09801 
GIMBAL ORIGIN 3 Xo Yo Zp 

LEFT NOZZLE ~ IN. F.S. 1825.3 - 24,3 1,00 

RIGHT NOZZLE ~ IN. FS 1825.3 +21,3 1,00 
NULL POSITION - D=C. PITCH YAW 

LEFT NOZZLE | +8 7 +8 

RIGHT NOZZLE +8 
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TABLE III. - Continued. 


MODEL COMPONENT: NOZZLES - Nog 


GENERAL DESCRIPTION: Conivuretiecn 3A OVS “Nozzle , 





Model Scale = .030 





DRAWING NO. VL70-00014,04 


DIMENS IONS FULL-SCALF MODEL SCALF 


MACH NO. 


DIAMETER DEX ~ IN (One nozzle) 


DIAMETER DT ~ IN 7 
DIAMETER DIN ~ IN = 
ON ~ DEGREES 
" AREA - Ft? (one nozzle) 
MAX CROSS-SECTIONAL 


GIMBAL ORIGIN | Xo Yo Lo 
IEFT NOZZLE ~ IN. | 1518.0 88.0 192.0 








RIGHT NOZZLE ~ IN. 1518.0 +88.0 492.0 











_ NULL POSITION PITCH YAW 


: . ae ° ' go Sut 
LEFT nozzip (Null Pitch 15°49'; at A 2°30! TID 
6 sd ' Gos 

RIGHT NOZZLE (?hall riteh 15°49': Yaw 12°17! Ase ror ae 
OUTS'D) - 
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t TABLE III. - Continued. 
E MODEL COMPONENT: RUDDER - R5 } 
; GENERAL DESCRIPTION: 2A, 3 and 2A Configuration per Rockwell Lines 
ei VL70-000095 | | 
! Model Scale = -030 
* DRAWING NUMBER: VL70-000095 
| | | | 
DIMENSIONS : FULL-SCALE MODEL SCALE 
: Area _ FT2 106.38 0.09574 
| Span (equivalent) - IN. 201.0 6.0300 
Inb'd equivalent chord | 91.585 2.74755 
Qutb'd equivalent chord 50,833 1.52499 
Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord __ 0.400 0.400 
At Outb'd equiv. chord 0.400 0.400 
| Sweep Back Angles, degrees 
| Leading Edge 34.83 4.8 
Tailing Edge 26.25 26.25 
Hingeline : 34.83 34.83 
Area Moment (Normal to hinge line)- FT? _ 526.3 0.01420 
: Product of Area and Mean Chord 
i 
| 
i x6 
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‘JABLE III. - Continued. 


ST IT ST a EB ST I I ET PND 


MODEL COMPONENT: BOOSTER SOLID ROCKET MOTOR - S,, 


$ 


GENERAL DESCRIPTION:  Configuretion 3A, Data for (1) of (2) sides, 


per Rockwell Lines VIL77-C 90036A | 


Model Scale = .030 
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DRAWING NUMBER _-¥477-0000364 
DIMENSION: _ . . FULL SCALE | MODEL SCALE 

“Length (Includes. Nozzle) - IN. | 1741.0 52.2300 
Mox Width (Tank Dia) - IN. 142.3 4.2690 . | 
Mox Depth (Aft Shroud) - IN. | 192.0 5.7600 , 
Fineness Ratio 9.06771 ~ 9.0677). a , 
Areo - FT2 | 
Max Cross-Sectional 201.06193 __ 0.18096 ! 
Plonform | 
Wetted ee ee a , 
Bose | , 
WP of BSR Gentecling (2°) - IN. 400, 12.000 : 

FS of BSRM Nose (Xr) - IN. ____ 200 6.000 

| 
De 
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TABLE III. - Continued. 


MODEL COMPONENT: EXTERNAL TANK - Tle 





GENERAL DESCRIPTION: Fxterr21 Oxyeen Hydrogen Tenk 


en A 
NOTES: Identical to T11 vith external fuel lines added 





Vadel Seale = 





VL76-0009031A 











DRAWING NUMBER -__-WL78-0000!2.\ 
DIMENSION: a FULL SCALE =—-_-MODEL_ SCALE 
Length - IN. (Nose @ Xp = 309) 1865 ___ 57.629 | 
Mox Width (Dia) - IN. 32h 9.72 
Mox Depth | 
Fineness Ratio | a 5.75617 ___—5. 75617 
Areo ~ FT* | 
Max Cross-Sectional © §72.555 ___ 17.177 _ 
Planform 
Wetted _ ae 
Base | ae eee 
WP of Tank Centerline (Xp) - IN. —__4 00.0 Ss aa sees ate 
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TABLE III. - Continued. . a 
MODEL componeNT: VERTICAL - Vg a 


GENERAL DESCRIPTION: Confieuraticn 3a 








NOTE: Similer to V5 with redius on TM uprer ccrner erd L” lower cerner 





where vertical meets fuselare. 














Model] Scale = 030 ) | 
VL70-O00140a | 
DRAWING NUMBER: "  WL70-00014.64 
DIMENSIONS: FULL -SCALE MODEL SCALE 
TOTAL DATA 
Area (Theo) Ft@ . 413.253 0.37193 
: ar : | 
pan (Theo) In iJ 9.47160 
Aspect Ratio oo 1.675 1,675 
Rate of Taper 0.507 0.507 
Taper Ratio = 0.40399 0.49399 
Sweep Back Angles, degrees | - 
Leading Edge : 45.00 45.00 : 
Trailing Edge 25.947 25.547 
ma ae Element Line 3 41.130 41.1300 
ords: ; 
Root (Theo) WP — 268.500 8.05500 
Tip (Theo) WP 108.470 3.25410 
MAC | 19929756 § .99423 | 
Fus. Sta. of .25 MAC 63,50 43,9050 
y 4 nt = MAC 635.522 __ 19.06566 
« Le. Of «25 MAC 0,00 0.99 
Al: foil Section 
Leading Wedge Angle Deg | 10.00 10.50 
Trailing wedge Angle Deg 14.02) W829 
‘Leading Edge Radius (tin) - IN. 2.00) 0.060 
Void Area 13.17 0.01185 
° Blanketed Area 9,00 Q.c0 
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GENERAL DESCRIPTIC2; Configuration 4 


‘ NOTE: 


trailing edse of wing. 





Model Scale = -030 
TEST NO. 
DIMENSIONS: 


TOTAL DATA 
Area (Vheo.) Fte 
Planform 
Span (Theo In, 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Dihedral fngle, degrees(at X521506.623 »Y¥o= 
Incidence Angle, desrees 105, 252. 282. 78) 
Aercdynanic Twist, degrees | 
Swee Back Angles, degrees 
Leading Eage 
| Trailing Edge 
Ot) Liar 0.25 Element Line 
OF buys tee See ecoe (Thea) 8.7.0.0. 
UU: neo 
Vas QUAL, LITY Tip. (Theo) B.P. 
MAC 
- Fuss. Sta. of .25 MAC 
JW.P. of 125 MAC 
B.L. of .25 MAC i. 


EXPOSED DATA 9 
Area (ineo) Ft 
Span, (Theo) In. 6P108 
Aspect Ratio : 
Taper Ratio 
Chords 

‘Root BPI08 
‘Tip 1.00 b 


. MAC 
Fus. Sta, of .25 MAC 
WP. of .25 Mac 
B.L. of .25 IAC 
Airfoil Section (Rockwell Mod NASA) 
XXXX-64 
Root b » 0.425 


Tip b = 1.00 
z 


Data for (1) of (2) Sides 
Leading Edge eae 2 
Planform Area 
Leading Edge ie ace Fus A, L, @ Sta 
Leading Edje Intersects Wing @ Sta 
39 
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TABLE III. - Concluded. 
MODEL COMPONENT: — WING-N) 16 





Identical to W))4 except airfoil thickness. Dihedral angle 18 along 


VL70~-000 BR 
DUG. NO. vE70-000K0" 


FULL@ SCALE 


2690.00 


936.6816 
a 2 09__ 
L177 
pom rl ee 

57500. 
Q, 500 
8100) 


45.00 





35,209 


689.2429 
137.8486 
474.8117 
1126,721 
291,00 


1812.2205 _ 
736.6816 
2 05a. 
0.2451 


0.6230 


; 


394.2376 


| 


(1164, 237 


| 


292.00 
23967786 


: 





0.113 


"0.12 


W8.333 


905.0 


1003.5 


MCDEL SCALE 


1.63010 
4 


Se eae 


2.058 


Ee a 


0.2451 


a 


17.11869 
4.13554 
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TABLE VIT. - ORBITER BASE, BODYFLAP,AND OMS NOZZLE PRESSURE ORIFICE LOCATIONS 


ORBITER BASE 


ORIFICE 


LOCATION 








NUMBER 


Orbiter Sting Cavity 
‘Orbiter Base (Lower Left Corner) 


OMS Nozzle Base 





data in datasets RBICXX 


RUDDER FLARE BASE BODY FLAP 


ORBITER” X, Deg 


FULL | MODEL 0 40 
1555 | 46.65 leo |170 


ODE 
1590 | 47.70 173 174 
data in datasets RBICXX ower 
1590 47.70 171 | 172 


data in datasets RBIFXX 





LEFT OMS NOZZLE SURFACE 
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